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(54) l&mo&m HOU-JU-byV 
(57) [SKI 

SRAM Hi ?nro 

£— B^fct&iffrr&DCACHEfc . df * y £/< *£|ft«>ttflc& 
ffljttCteffl^ft&SPRAMfc DCACHE-^SPRAMfc 7*:?-fcXT 

•TS. SPRAMti, LSUW-UT^WCiSo-F/ 

£fe^gTJgrCfc _& > L SUli, DCACHE t imffl t U -f 
fVi/-XSWtMZT9*:XX'% htz#>. ^gM^UK 

teWiZtitz?-?*. v^o^^sPRAM(c^S^rr^^{^. •?■ 
<Of&, ra-fe-y-9-{iSPRAMCr^-t^.LT7-'-^«iSiSr 
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buEo- K/x hr***fT«fe: J:6-r-*cogg*g£ 
A^fiS"?. ftgM^y fcOig-C-r-^SrDMACD 

irect Meoiory Access) (za* "Tti&Sr RAM (Random Access 
Memory) %%z_hZ. k &ffi$&k~i~&ymz •yif". 

[is*jfl2j irieRAM(i. 'j>-%< ti>m i&£x/&2 
Mien - y/x v Tft^mnmmMzm 1 cor-?^ 

fli^ttLTT^Xfcft^T^&^-fgi;:, BufBS520 
T - * k mBfttt* =£Vk comX'f- 9<DDM 
A$Kji$;ftl\ ^o. ii5fBo-bVXbTift^||ftg&a< 
Hufrim 2 CO r- * tStt^C *f L T T ? -fc X * ft o T V\ 

t coralfx- ?<n D M Afej* £ft o ffflft|l£ft 5 R A MIW 

O/D-fe >y"9\ 

[|»*JI3] BulERAM$iJffllgl?{±» buIBRAMK*^* 
huISd— Y/ X b T#^*fr MIZ J;l,r^«i:DMA 
teMt*^L7t^(C«, DMA!|£iM£f£yfcLTftd 

[M*IB4 ] iftlBRAMKfrf-rsUtrKo- b'/xbT# 

$mf&iz x hT7*xk d m Am&t coigytfezmw 

TO&Mfll' >>X * Srfiffix & i t Sr^Sii: -r^lf^JS 1 
— 3cO^-f*iAHClE$gcOV>f ^orn-fe y-9\ 
[IS5RI15] H?IBRAM(c*frSfJsen- H/XhT^ 
<fr^ft mz J;£T?-feXtDMA$EjMi: c0fS5feJS £ ftJffll 
TOBfrfl* e v * H £ i fc & WWl k ~T h IS^JS l ~ 3 

6 ] friea- h/x h r^m^fmz X h TftlB 

RAM<DT?-fc*{;:|38iIt-.57-'-;J'5:. T^-bXfrtw— 
fcSftofctgJfrtS x b tv\' y 7 r £fi3* & d t £#18 i: f 
Slt^JI 1 — 5c7)V^fxMcfBKtOV^ ? or o-fe y 
-9". 

[W*IB7] BUieRAM^«-rSH9Ifio-H/^hT# 
^ftSISK «* !>77tXi;D MAlsiMi; 
fctt, DMA«ci*$rffi5tUTffv\ fteLfclJEn-K 
h Tffr^ftgpi;: J: h mflBR A Mcor ? -fext W31 
-rSr-^Sr-mf^miB^ hr^' y7r(Cifg|f«)-rSR 

AMfflwm*ffi£&zkZftmk-t&nmm6iz*m<7> 

umm8] friERAM^r^-fex-rsTt^conffl^ 
^^gft^si k &nmk-t&m?m 1 kiesko^m 

LT Elf^S* £ft "5 ffcfr t , ^ >J fc coSt'D 

M A iz X h y o y ? (ft* Sr ft o 4Hk- 1 co^-^r < 1 1 — * 



7*o-fey-9". 

[if*«i oj ffifiso-hvxhr^^ftgsii, fria 

co$i|fflHc5tir-5T. Ht^-r.&^^ilft-r6c:fc$-1fSi 
t -Tl> IS^JS8 ^ /^(i 9 lzUM<0-?4 9 oro-t 

s^c^-r h * t •■/ is i > * 'j s- m*. . 

|trlBa-K^.hT^ftg|i(i. SfrlBRAMtfriB^-v-y^ 

$r^i:-f &!8:£JI 1 — 1 0cov^•rfLAHcfBi^£Ov^ ? 
a7n-b y-t. 

i 2 ] men- h/x h T^mffmz x hm 
:tv<?)T-?*:Mzmm-?&T-?&, T7-txmz—m 

mizmftthWi2<r>XYT^vy rt, 

[fff^JHl 3] HfrlERAMlcfS^^ixJt'T' — ■Plztff&f' 
h T H UX &mti-t& T Y UX U i/X 9 k . 

MIBRAM^. fiIBJ:b«<^J:*Jtf!(iS^c:^l:^iS^ 
Srfta^tSr^fc-rstfi^l 2tcfBI!Jcov^^n7- 

[|f*ill 4 ] huIBR AMti, Hulfiit^§stcJ:^Jt«cM 

IBRAM(7)-r-^5-, X?.—7*:Wh\-,tc.x.-i! 3.VY 

izmm.-? h ztiwstt -thmxm 1 3 (zffimco-?^ ^ 

D7D-C7t. 

im&mi 5] BulBTr-'l-XU^X^Ji. HUfBo-H/ 

x b T^^nfta5^fria r a M^tfor 9 -fe x *t-$> s a> 

^Sr^-y-7 7^1ff|gS:^T'ip 0 . 
MIS 7 7 ^tfl^gtc «t 0 BUlEo— K/X b T^^-HftgR^ 
miRAWKCDTtlzX^X'fohZktfbfrhk, X?t 
-7°Sr#g^ Lfcx-^'i >- b (,Zft LX milBR AM^OT 

?-fex£»jj:-r£ £ t 1 4 cciEmo 

•e-f / 'D70t7t. 

6] mmRAMtfx?-y°t^m*TZ%m-t 

&*>^fr£m-tyx?fmZ1iL. Ml BR A M#1t5i5x 
^{-(i. HufBx^-rSr^-r-I.ByfBJi-^xybo 
IM<II 14^tlil5 tc|Bii{co-7-< ^ nro-b -y-y. 
[000 1] 

[% B JcoE-n»K«5^if 3 *%H/1{i. y*hSM* 'J J; 0 1 
Kjlti-r- ^ *^Tflg=5: RAMJ rtm-f ■& v-f 

^ o r a -fe -y -9-cOrtgB«l^tcra-r s . 

[0002] 
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<%-?X%?z. ro-te •vVtm.sd.^ 

*y t^imM^mishhtiMz. m%o*>mzsi^®&fr 

[0003] 

izT-?tftti'$>fr : sfrzmmt&tifm*fk<%:z>t 
titiz^^vizm-z?-? <r>mA-m # izmrsw 

y, • T^-feXc7)ttflg*«ffiTLTL^o. ZOtz 

^•yi'^ty^ate&iy^^T'^&U., 

[00 04] £fz. ^7^tl)lj:. ffl— (V^^y 

• t xh**<[6]±LTi«^a*^r^^&*^ i§i- 
(op< ^ y r h tc^-r & r ? -txmmtfm 

(i. df^ y^i- S.xm^K^'O. ^ yr^-txco 
[ 0 0 0 5 ] ^ttlcoWiWi&ZmTkt&ii^Z 

h &W£fo y . ^^•y^j.^^ut nwgoy&%x' 
<. |b|— cox^yr FUMzzt-f&Tf-tz.mjg. 
[0006] ±fecoraH^^j!ii?i-r-&^A6(c 

SrSilfctcTye&r,. ^cogflty^ .y v-j-^^e y i: 
[0007] 

t'Jt COIST'X- ^S-DMA (DirectMemory 
Access) (Kii^Jtg^R AMZffil h . 
[0008] 1 WftWX'i*. a- K/* h r*tf 

toraTDMA(cJ;|,7-*-^SKjMS:nrtgi: L*:*:#>. r 



[0009] IS*JS2<?DI%H3T'<i. RAMfilCfg 1 tJ<t 

[0010] m#m 3 ^^BylT'Ji. o- V/X b T4Ht 
Wfimz X ZT?*Xt D MAO t ffmik Uz^lZ 
It. DMAmmZi&fcZit&ZolZVtzfiiisb. DMAf 

[ooii] tmm 4 cDfttyvi,*. o- K/^hm 

[0012] i*#R5*>»pj-Cti. JtiSLfcflBtKiW 

[0013] I»*JS6iJj:lA70S|BflT-<±. JhiELTtR 
A M <?DT ^ -fe X Cc^-t 5f-^ S:— KMlzmm-f h X 
bT-KyyrZmi&fziib. RAMfc7?t X^mftlt 

T R A M T 2 -fe^-r S i t *«T'# S . 
[0014] |R$q|80XnTU« ±JSLfeRAMk:r 

[0015] f»*JI9cO»BjJT'«i. RAM(C*tLTll» 
S!^##-rS^t. i'f-gM^y tOST'DMAtCii, 
7 , D'y^KiHS:^3^t$ri5ft?.J , i46. M^3S8^ 
SitCjP^T. RAMfc^gM^y fccoraTT'. 7o/7i 

[0016] iSsRig i o<r>WRX'\&. ^tu waa.- -y 
hcoiBijpt5ti-oT. ±3&Ltzmm<?>ft^$:mft-tz>± 

olzLtztztb. RAMT7 -tX$i<$<7)mmz$>fZ'?X * 
t'JUa^-y h (?)!!)# f#o^S^<. RAMT^ 

[0017] IB^iI 1 1 O^BJTii. ^f-v y i/^t'J 
i; L ^ U-f -r > T'±a! L R A M lz T 7 -te XX' 
%&fZtf>. yu^y-?{i±^RAmz^^ -y^A^t 
•J t t V^U-'f -f > j^-t'T 7 -fe^T^ h £ t 

tcro^9 5 >i^-r ^» ; fc h „ 

[0018] W^ill 20^Tii. ±iBL/t:RAMffl 
mh7A 7 77lr, ^-^ 7yi^t»Jffl^hrA'7 

[00 1 93 l»*JS 1 30?|8JJ-m. RAMtCtglflSil 
xtSriL^t-Sit^^^t-g.^. RAlVKcfStfiSfi 
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[0020] m&m 1 4<7)wmr\±. iMLtivcm^x- 
- 9 co&m ■ mm £ mmizfi o z t a<-c £ & . 

[002 1 ] IB^Jf 1 5 <OfPJjT-te. o- K/* h Tifo 
^^UrfRAmzT9*xW£X9-7l&ik$:'8:»tt 

[0022] ffl;J<Jl 1 60^BJT'ti, XZ-?*mZ'fi 

0 *>SA>Sr#Sk:l&rC# & J: o lz Lfctzth. -y 

y-commzimtf^^mftx'x?— ymMZ'+ro c t 

[00 23] 

■b^cout, mffizpm.Lzwbmtmizmw-t 

[0024] (^i comtmm) m i utt&BHcff*-? 
■< 9 oT-u-b ■v^-mmmcon^mm.^-t'/u -y 

1 tegM^tl/^'X -fy?7i-^' a.- y h (Bus I 
nterface Unit) 1 t , 7"0-fe -y +)rtf$&i-t h-fa-fr ( -< ^ 
Xh^9i^B» 07x^f (KJOa^) £*t? I FU 
(Instruction Fetch Unit)2fc. £t7Kl/XA'(iil 
T Kl^X^<7)^&£frd MM U (Memory Management Uni 
t)3t. o-h'/^hrtCKaSf &ffH*£J£rnr&LS 
U (Load Store Unit) 4 t % o— K/X r- TJilJ'rCO^ 
5-^tT-r-&1gStO*fTa-->y h 5 a . 5b, 5ct. }? 
ift'hSt^SI^:^ 3 FPU(Floating Point Unit) 6 

a . 6 b t . •/ ^gpco^^^f 3 S'JPl&JaaUC 

ontrol Logic)7i:£fi{§;i.g>. 

[0025] I F U2li, fti&fii^mvtii^mmiftZ 
&BTAC£#B8 LOO P C (Program Counter) 

fK-n.pc- P ipe2 1 fc. ^^—^mzmmthizMm 

(Instruction Cache Memory) 2 2 ^^-iOa^^f JS'I 
LT*<^f^£^fft£»TJ--y r-£iiIil?-r£i8H5-?6 
tlWf- S^r/SPOnstruction issue &; Staging bio 
ck)2 3i£iTr&„ 

[0026] MMU3I1, {S&Th'l^a^JIT 
^<0^Srfi=3 3 OOT LB (Translation Lookaside 
Buffer) tt-th . OS (Operating System) ff^-f h ^ 
■ t— f)V<r>— SBo3*>. SWl^-S^S-sf-^fSffi 

LB(cg#ji^iXTtj , 9. cmcSOV>TMMU3(S^I 

[0027] MMU3rtc03oOTLB«i. JTLB(Joint 
Translation Lookaside Buffer) 3 1 t „ ITLB(Instruc 
tion Translation Lookaside Buffer) 3 2 DTLB3 3 
(Data Translation Lookaside Buffer) 3 3TM. 



[0028] Zili>3^(DTLB(Ooh. JTLB3 1 
#COTLB-C$>& . JTLB3 1 tiffl;t.tf 4 8 <@£0JC> r- <J - 
£WU fft^/^-^OSUteW^SK.. ^-x4MaT<S 

[00 29]-^ ITLB3 2hDTLB3 3(i. imLTV 
^^DTLBtW^. ITLB3 2««*<0fi»rHl' 
XO-f- * > n'X (Datapath) teffiggiUS ii & #ffl<7)T L 
BT&>5\ DTLBSSJix-^cOfR^lTr-'^XCO-r-^/N- 
Xtei£Mg*i£ft§^OTLB-e£>&. ,Tixt>TLB 

xyho-w^njjf. water Ku^safttfif 

3. JTLB3 li#k&L,t&E&T-7A>0>-&ifi* «Bgfc 
JtE t T I TLB 3 2 £ TtfiDTLB 3 3 ? tl h . 

[00 30] dft^30<7)TLB(i, mt^Vyb^ 
T^zX-oXUM^ixh. To-fevINi, JTLB3 1 IZ^IR 

f-y/i'jwftti,^ i^cw^jec: l, 

-S^^LfiBU JTLB3 1 te3fia»T— 7VH 0 0<0ffi$g 

[003 1 ] LSU4<i % Vlzm-&m*£L 
/S#a^-r-^Sr— B#H^tCtg^-r&DCACHE(Data Cach 
e Memory) 4 It. 3r-v >y >- Alily^f ^fflitCcffiffl 
$fL|>SPRAM(Scratch Pad RAM) 4 2t, D CACHE 4 1-^P 
RAM 4 2 5rT^-feX-r^^O(K®rKUX$r^-r^ 
TKlx-x4ifi£§| (Virtual Address Computation) 4 3 t 

[0032] ®JfflIi6SSS7«. ro-b vV&&cr>mffl$: 
-?-c7)F*jgg{cii$(Jfflip^x^ (Control Register) 7 
1^'ISft^^S. 

[0033] ?£CC. @ 1 (0-7 -i 9 om-fe vWmfPZ: 

mmzmty't&. pc- P i P e2 it-^:$ix^pc 

(Program Counter) £gOV »"C. I F U 2 7 x 

[0034] ITLB32(2, PC^iKgr Fl/^i»6«l 
TKL-Xtc^-TI,. ilTHUXIi, ICACHE2 2PV) 

nmz&ii&wmizmmzti, pcco^t^-r^mc 

ACHE2 2F*ItC^te-r PCcO^L^rf 
^*>'1CACHE2 2F«=]^ftL : 5:^%^ (=^f^ -y^ A • S 

3Ey^>T9*;X*'fio. 

[0035] ftftWfctl. ^'yyii^t, ICAC 
HE 2 2 Srfliijfflrr !, I F U 2 OM1IKtfaa»>6 B I U 1 <r> 

mmmmmzMLx . ^A-vi/asx^^t^ 

BlUlli. Clil^cOffiffitcSOV^T^gC^^ 

•y^j. • yOBXff^^-p^g'Ofi-^t $• I FU2 
teflt^-TI). IFU2Ji. T^-feXL^r-^^ICACHE 
2 2tC«g=jitf. |s]P?ftC. 'J7^ /U$iX^df^y^ A 7 
-*><03*>. PC^gL^-T^f:, ^tcioTJi. 
PCOtiL^-r^eom{c^<v^<o^c7>^^$r, ^ 
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[0036] -U. PC<7)tgUjrtTfe<£«qCACHE2 2fy 

izG=&-thm£t,zii, m^-t ^ICACHE 2 2 ^<&t. 

^•(C ioTJiPCcOta UiVfTfrfrOtttgJ < V > < 
^«Mfr&Xf-y^a2 3 (;:«&£ ft f>. 
[0037] «4HWf &Xf-y>/Sli2 3(4, ifr^<0 
HSlSrWSiJU ^^^t^-r&^TO-^'y h (FJ 

IS. fft^fStT&*T— y>-^2 3(4. #^tf^--yh 

[0038] W£(f , fiJJMSjhJfcifMWD- K/X NT 

t^^-^&Xf— ^'y^SB2 3<4LSU4(:iffe^£a£ 

-So 

[00 39] ifcfc:. SPRAM4 2 (c:*f LT a- K/X hT 
^tTd^cTJllj^SriJiH^-rs. 02(4. 01OLSU4 
F*lSB<7)— ^m^m^Lfzi>COX'S>*) ^ SPRAM4 2tHB 
ffifS fSPifc (Control ) 8 1 T—WX (Datapat 

[0040] 12 2 8 (4. TfHWSStfUC/StT. 

•r-7'*MZ5-z. &mwm^$:±.l&T & . t"-^/n"X 
»£. ^J^8A^c?3$iJffl)fi^^-^^Tx-^2rS£LX 
tK. £il#fft^co3S1r(cffl^-r&. 

[0 04 1 ] ®2tct>^T. $i|»^8tf-^^'Xt^ 

fI^{±©JfflI^8A^7 r -^/^(ctt*S$tl&. m 
2 t-<±«bs LT v * a -f - ^xa> 4> mmk 8 (=$|g 

£*L£f8JiiPfI^k#*-f.S>. fylji.(4. ICACHE2 2#SX 

— SBT J> § I CACHE 2 2OTAGA^SX fl^A^M^ 8 

[0 0 4 2] El2tCt>V%'T % #-^1 0a-l 0 j X't^L 
tz7v y ?(4. >U ?H yWkm&iro mizx^-isz 

mW&tzfrcr>\si/'X?ffim&7jkLXK^&. Z.tlty~7u-v 

?(4. ms&mza. yU'vyyu vv^ y^x'mm.^ 

[0 0 4 3] IFU2IJ, I FU$IJ{Wi^agP8 1 (IFU C 
ontroDcTj^JffllSr^tT. 7i vf-Stl*:***^ 7 
OalCfS^-ra. $i<frl&m 7? J > 
UvX* 1 0 a a»£>ft^S~T 3— ^(Instruction Decode 
r)8 2lzmi>tL&. ^f3-r8 2t(i, ifitf^IfiSiJ 

t/3lg6^{C^T^7ty>T-ft •? . ^f3-7'8 2lt 
tfr^4 0 k?Hg3f<7)flJffllfI^tog< . «®l^^$iJ 



[0044] 7 x y f - $*lfcft*4<D- K/X h TUfr^t 

xhhzbi}^^-3-ys2X'^-ot^^{,z>,i. m 
wm^mff. mi%-i-&mwwimmzmt>ix& . m&mz 
(4. ®iwm^m±. m2*<?)ju~7?4 >vmwmmv 

ipeline Control)8 3. G P R#IPf£JigB(General Pur 
pose Register Control) 8 4 „ iJitfL S Uf&Iffllfigias 
(tSU Control) 8 5 fci* 

I 0 0 4 5 ] ;nM 7*7 -f >-$WtiJISB8 3 i: L S UffclHJP 

f-^A-x«t;yq77^ ^l^'x? 1 0 a— 1 0 

[ 0 0 4 6 ] *U 75 -f VJIIP H?JigB8 3 (4 . y nM 7"5 
-f yU-^X? 1 0<r><P&<7)ffiMzmtX. ^77^ 

nmtfnfflmztfo. mm. ffSS3s±T''J y-xy^i^- 
-Fa ^ £L./^^§1|■(;:(4. /^r^-f ^S:f?ih-r.&=5ri;0 

[0047] LSU$iJ#PiiUIg|58 5l4. D-H/XN7 

*>. GPR©JfflIitag|384co$iJWcJ;0^>''X^7T'f 

;n i*^yNM7°5^ yuy'x^ 1 ota^tut-r-^ 

7NUXMS4 3tC^^ixTTKL'X^)S$ix 
Th'L'X42fi)< 1 gS4 3(±Ty-(Adder)$iJfflliaffiSI58 
eti'Jitijfti^ix. T FPX^§|4 3^J; O^^ix 
fcTKUxii, (^:K<=o>'^M7•7-f yu>>x? 1 0(Ci*<i> 

[0048] R AMffl$miZ*tm-t& S P R$ij^iiaas5 
(SPRAM Control) 8 7{±. 7y 4 >fflfflsfaW3& 3 
tLSUM13ff&31g?8 5*^cOft^$r^fC, SPRAM 4 
2A.ior^-bXSrfi : e . /<-f7*5-f >\s : J^5 

1 OtfcOT h'UX^^ffl-ra. ;07KUX*5D-h'# 

u h ■ * ^-ytvmnzmmzth. -etr. spram 

4 2*>4»7 r -^Sr^ajt, ^77^1/^^10 
[0 04 9] —77. ;U774>\si;z?l 0*$cr>TY 

mmmzL. 7 a h • 4*-7ivmnz^mt,z-th. 

-r-^^SPRAM4 2^^3X0, 
[00 50] —77. 7°D-fe y^hcOD MA (Direct Memo 
ry Access) 3 >hn— 5 9(4. -5 (C . WSPAX 

Jr^L-rT-o-t y-y-rtSPoB I U^fflH^aa5(BlU Contr 
ol)8 7(Cjg^$a v tTl'»a„ DMA3>hn— 59*iB 

s&-ri. t, bi uM!aii{isgB8 8»4s p Ruwmm&s 

7(Cfi^-$-i*oTSPRAM4 2£'J-hV7-r h$-tt&. 
•t%fr*>. SPR$lJffllt&SgB8 7(4. B I U$lJJ»ltEigp 
8 8 £ 7> U X fSimWz D M A 3 > h o - =7 9 i: t 
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[005 1] SPRAM4 2 Je*t-f ■fcT^-feXg^'L S U 
4fcB I Ul 2 (BIU1 2frC><DT7*:*mm£7tlS. 

[00 52] mtlX. LSU4 tB I U 1 2 CJ; SSPRA 

M4 2 icstr & r ? -tz.m&nmftm&.zywj'??' 

MZWW^MZti. SPR$IJfflI|iE|gi?8 7(C@2(CAia 

v Vcoft® t? ^ P (c A73 3 *l •& ft^JC t T @5fcJi|ii<a£ 

[0053]»C, SPRAM4 2^«sW=3r«ffl^^O 
IK B^-f h . 03 tiSPRAM 4 2 £ B&t-'- 

OT, ^<?O0$rfflV^TSPRAM4 2eOi6^$-|JiBJ 

[00 54] (l)if. 03 (a) SPRAM 

4 2fHco^^mm<r>mmiz. d m Angina j: 9, ^a? 

[0 0 5 5] (2)<Jac, H3 (b) iztjk-r J; o fc, JPRJ1 
^.SS^^ >f Jk=-. :z.fc.5,a.,_5-b.^H_ 

9SPRAM 4 2 BUfrJC. SPRAM 4 2t*)CDfli! 

(o^mm^>mmz . d m a mmz i o , ^gp^ 

[0056] (3)<KtC. 1213 ( c ) iZ^rt X o fc. flUI 
^T-r-^S-DMASEiM^J: Oi'hgp.x ^ V Izx bTL^ 
mmz, SPRAM4 2|*l£0<f!l<7)^SJgc7)«^^<@JrtL^ 
x-^SrLSU4THDXMfflL, SPRAM4 2|*J<D 

[00 5 7] ZcnJiolZ, 01?)SPRAM4 2J2, LSU 
>KJ;&o- Y/X h T *«TtgT. 
*hgM*'J tcOPaTCDM At i&x— ^lijM^-srfg 
. Iff- ^yxhy^ygy^a (C^cfi 

;b*>. SPRAM4 2{±. Ilf-Wyxh?;^^ 

[0058]^. LSU4fl DCAQIE4 1 t(5H'|5lt. 

TSPRAM4 2lC7"^HrXT'g i £Lg£Xi&4JL_ 

_tCte*r3S:h,T^& ; f— U-o ^SPRAM4 2fc<&trt 

C&US^-^gtii L. 7nt y-trti:SPRAM4 2tzT ^ * I . 



^rsr ~ 

[0059] ttz . 3(s:||J6®®<7)SPRAM4 2fcL,&g|I i ?<_ 
fcQ7 r -?<7> , frQIgPfcDMA£ ;m^fr»V To 

[0060] #^jfcJ&«gc7>SPRAM4 2(i x 7-f ? 

nrnt y tff)3 rgB^T'$>S L S U 4 

X%b'<D^M'&W?tlkUz< < , I^dS«^B« 

[006 1 ] 01T'(i, LSU4P"1(CSPRAM4 2fcDCACH 
E4 l<O?^Srtft«t^0lJ^I^BJL7t:*<, DC ACHE 4 1 
B&LTt 1V\ H4(±DCACHE4 1 ^^:5rV%%^i0SPRA 
M4 2|fiac7)lHlS§0T-ft€.. H^iptC, SPRAM 4 2 
^^i^f^Srff 3 B I U(Bus Interface Unit) 1 2 £ 

[0062] — 0 5<4SPRAM4 2 i:DCHACHE<7)^$- 
f#O^^SPRAM4 2J^ia<7)[USg0T'S>i, < , B I U 1 2 
Kti. SPRAM4 2t, D CACHE 4 U, DCACHE4 IfflcOT 
AG4 4i:*^e$nT^«. <> D CACHE 4 l»i. ?|>gp>^ 

^.ix. TAG4 4«i. DC ACHE 4 1 lZfemZtl& : r-?<7) 

[0063] @5lC^-r «fc o £ s SPRAM 4 2 tDCACHE4 
l^*SrlS(tSC:ttiJ:0. iI^ct)^^ yr^-fe^tc 
fiDCACHE4 l$rffll\ ISf x-^^ii'cT)^!:^-^^ 
jDXSSa-r S^WiSPRAM4 2 ^ffl^S t 
t^J:5C, itQStw J: o *C SPRAM 4 2 i:DCACHE4 1 Srfl) 

[0064] 06t37*n-fe-y-?|*io#S!^--y h (0 
6T'{iCPUT^-feXfc^) K J: & r^-fe^i: DMA 

-b<0SPRAM4 2<7)=^, TD^-/-9-|*J^§|fi : a.-.y 
blz£&T7±Xt D M AigiMt *^L^^Wi. 
Witf. E 1 (KUWUiSx? 7 1 tcj; 0T^-feXg5tJiS 

[ 0 0 6 5 ] 0 6 (i; \'x ^ o v ^ <0^^*<7°nH: >y if 

- <7 >^-- DMASBj||(i:y^^D-y^t^l,Tfi : i5 
ti. ZO&miz&mft 3-- y h iz J; 5 r ^ -b x^ffi)^ 
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[0066] Z<r>J: dCl, 7ot v+rficoHfrO-n - y h 
(MUi. LSU4cr>/U7 m ?4 >) lZ «fc &SPRAM4 2 
OT^-feX<iDMAejH«^r B 1tCfif^?.^, LSU 

4 o/t-f r 7 4 d m A&m t m * a s y/xsvwi 

4 2fC7?-t* l£d t Ltz^iZit. %<Ft>M Tv4 

[0067] Z<?>t§r&. 07 tZm-tX olZ. S S B (SPR 
AM Store Buffer) 4 5 ^IftttSCl 9 , * h- A* 

■i >ftWn^&s?m^(?>xhT^i?—&f&}i,zffi&z 

flh. 07fiDCACHE4 1 Zfttc&^iz&COS S B 4 50 
J£I^Mf*£Sc$m 08I3SPRAM4 2£DCACHE4 
*A9tI<i)XhrM7 y r 4 6 09£iirr0-CJb 
H9«. SPRAH4 2(Z*fflOSSB4 5^:. D 
CACHE 4 1 \,Zl&m<?>Z. h7A 7 7T47i £fft«*:W& 

[00 68] 07-~09<Ol:3l;:, SSB4 5iita^ 
h7A' 7 774 6, 4 7Srig(t|,^fc{cJ:0, LSU4 
^OS^t:^ y hmh -IV St IsJi^f-^ i fc &X'£ h . 
T3r;b*>. SPRAM4 2lzm-&mffJL- -y MCiiT? 
-CXtDMASciHh L tim&lzlt . Hfi^o. - >y h 
Ox-^Ji, DMAei»TtS*X\ SSB4 5* 

[0069] 3r:fc, "5 Iz. SPRAM4 2 £; DCACHE 

4 lt^h7A' 7 7r4 6$r«Wr^.^-&(C(i, SPRAM 
4 2 fc DCACHE 4 1 W v^^^^g^^^ 

139 <fc 0 tXK7A'7 7T 4 6<7)mf8.tfM 

miz%z>. 

[OO7O]01Oi;L SSB4 5£ffi£tz-?4 ?d7 
T 9 -b X t D M A {Z J; h 7 7 -t X *^ L <9 

[oo7n mux. bzmt KDtzizDMAi&mkm 

'^jl- y hpjpe At0Ti?-fe^^-^L7t^-lC(i. DM 
AKEjM*«LT*rr$fL. Hfivx--y hPipe kh><h<r> 

^'-?Dniu^^ssB4 5i;:*§sw$:ft..5>. 

fi, B*#]T 2 SS B4 Sfcfgfi^ftTV^H 

-y hPipe wm&mfztit, tttt, r ? -t 

Xt<fc dfc L/^frJ-— y hPipe BtfO-f*— ?D2J±SS 

B4 5iztmzti&. 

[ 0 0 7 2 ] *c7)flL B#£i]T3K:5:&£. DMA$gjM*< 
«feLT£frS*l4. Z<7)&f*X'te. SSB4 5c0f*)SC 
(c<i-#"C{c^rro. - >y hPipe B(0f- 9Y> 2tfm#iZtl 
TV»*fctf>. r^Hr^L^iL^fir^---/ hPipe C 

[00 73] ^T4(C^ri>i:/sSB4 5(C 

*SW$iXTV^^fi : JL-.y hPipe B^g^'flfi^^ 
|h]b#(c, ^.h— /PLTV^HIfJ-— -y hPipe CfiD-r— ? 



D3*<SSB4 5£telrt£ixS. 
[00 74 ] 01 lliSPRAM4 2«07-^ r-3M SV/J 
^jcT?^ 5>;/We$>&„ H7KOj;dt. yXfA^o 
•y?CLK02:?u-y?ri:CDMA5M r-*>'tT±>il 
&„ CPUAXCIixXfA^D 7 ^CLK02^n7 

[007 5] — 01 2&SPRAM4 2 <7) 'J — K ? --f 5 
>^jn-r^>f S>-^0T-«>S. ERaoJ-Sfc, 
A? o y ? C L Kc7) 2 ? o y ? rfc {CD M A 'J — K*«fr 
£>:h.|>. SPRAM4 2frt>\&. yXfi^D 7 ?CLK^ 
l^n-y^^co^^cOx-^^ajTJ^il. CPUA'xl: 

[00 76] t-I^-C. SPRAM4 2£T?-feX-r&lglC 

SPRAM4 2£T?*X^&fc*'><2&B£Hfe&£g 1 

RAM-( >7-y<?X ■ U— Hf -^ifejf. SPRAMW V^-a^—I 
3_L.a >Tl8r^.SPRAM.S'f'-v ^X: X h.7!_-_^-S^ / 
f-fX-h -r — f SPR AM4 2 / vt7)7'D y^lsjM^ / 
SPRAM 4 2fr£h7rt -y ^feiM ^=5rfc'^i. 

0SfetUT^rr-TI> XvlZ-ttltf. SPRAM 4 2a.co* 

[0077] SPRAM 4 2fflO#ffl<7)f^£:t£f7& d fc t 
J;0, 7D^7-7ll SPRAM4 2 5r^(CjCt.T^(C 

[0078] (m2commmm) w.m&if^nmk 

BmX-lA. SPRAM 4 2*5X^-r(snoop)«ggSr^7t^-V> 
^J5rltt B JUJt^ SPRAM4 2 {CX^-TlSSgSr^-^T 
t J:V\ CldT'. X^-^-h(±. SPRAM 4 2 ^DCACHE 4 

^'^•tir-r, SPRAM 4 2 -^DCACHE 4 1^'ffi^LTVvSC: 

[ 0 0 7 9 ] 01 3(i^7-T<Sfg2r«-ri>SPRAM4 2 

48t, T h'W3y;W4 9fc*W^CISft^^ 
l>„ Tr i ^^l^j/x^4 8(SSPRAM4 2cOTAGt LT 
MttU SPRAM 4 2(CtSJrt$itTV^T r -^^Th'U^ 
^if^^^/li.. CliOT Y\s*\s : J*-5>4 8ti, SPRA 

[0 080] 01 3X'ii<M^LX^i>i)K TFUXUiS 
X^4 8t»#a^-Srfi : 3#S^^i:^2». 

it. mm. l.su 4 izMLx mm<oiZi<fr$:i§-x_xm£ 
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&*-£fid. mwmzii. Tv/y-ttiK KgOTKl/ 

£fr5. *>&mi. DMA£«fc9SPRAM4 2{£-f-?2r 
»£&tfBHC, DMAW-^ • 7KUX5:H(|t|(:7 

[0081] Ell 3<r>TWXa>J^~ ?49fcL B 
I U 1 2£tf-LTT FU*/f-*Axfc8NS§fi.T*J 

b-y hi: b-y h^t^tcifiOJ:^ 

[00 82] PUtf. X?-7- b-y hot^c, B I 
U mCPU<5DAX}i2r|5W#LT, SPRAM4 2l*|CDb -y 

h L£x:y h "j -(T)^-^ 5. cpua-^. izm&m-t . £> 

[0083] ro-fe •y^-5r#^'^7 t A^T-tOXJ? 
-T ■ t y hB#<7)i&f£fc LT . WitfUATOU) . (2) A< 

[0 0 84] (l>XJ*-T£?S*TL-tX-:x'x>h#SPR 
AM4 2*>£>t-:?££W&I>. 

[0 0 85] (2)X7-7fHffUcX-yiyMi, S 
PRAM4 2t>^—9 CI k * { T'£ & «t d lz&$> =fe T1# 

[0 0 86] (.2)cr>tgr&. TYXsXVisX? A 8(C 1 f 
•y h^c07 7^$ritjDL, TD-fe y^^Htf^-- -y h 
A^SPRAM4 2?-^fflLTV^^tC-5-C7)7 5^^-fe-y h 

7 7^ti- B I U 1 2 fcSttSftTfc 0 . 
- -y h *^£0ti&^-C'-fe y h/ y -fe y h $ fl£ . 
-fe y h£fc.T^60{4, SPRAM4 — y • t 7 h 

■t&t, xz-y-£myLK*-zS*>hi±tt1bVimiz 

[0 0 87] ZCVXolZ. SPRAM4 2fcX*-:r»fifi£ 
iilfl-rixtf. SPRAM4 2*^££V>J:^-r-*£{£# 

SPRAM4 2lC*g*rt$ftT ^&T-7ZWtfrlii-fZ t&T 

[0088] 

ftlf . a- K/x hTKMKJ; i»7-'-^coSg^*#A< 
"JITT. frf-gMt t;ieoraTDMA(cJ;-z,x-^ 

«H-*-4IBfc:-B*W J Srf»l*«f: LTffl £ k ifiX'* 

[0089] ^J^-bvb^ftorp-tvtJ 

®fm%ftmmi&bLxm^&zbtfX'£2>. zzt. r 



7*Q-fe y^f±^|#J±C0^lCRAMp^-CX7 ? -<' y 

[0090] XbT^v7TZmf&Zk<,z£ 
0, Q- b' /X hT^mrmz X & T7*Ak DMA 

[0091] ttz. RAmzx? -ymmzwz-ithz 
ttCcto. RAMizimztixiihT-'-ft&gizmt 

[mas<oam^iMBH] 

[01 ] *%BB^I.-e^^a7-o-fe-yHfc7)— HMjg® 

[02] 01<7)LSUflg15cO-&«j££ia^Uil2„ 
IH3] SPRAMS-M^x-^<73SnmD.ai^fflU&^|$:^ 

[H4 ] KACm£fttt<<^iir&cOSPRmfflmcD®85m. 
im5 ] SPRAMhDCACHEO?Jl^r^»OJ©-&<7)SPRAMigjfl<r) 

[H6] y'a-t yV?W&mTf3--yhl l Z£&T7*:X 
kDMAmmk* i M-&Ltzt9r&<0W£*m-t?'t 5 >7 

[H7] DCACHE£mr&U^OSSB<0tg^ffi£^ 

[ma ] SPRAMi; DCACHE^^^a<7)X h T^ y 7 r 

[09] SPRAmmcO SSBt DCACHE#ffl<7)X h T^n' y 

[ H 1 0 ] To-fe -y -^rtO^SI^TXX -yht:J:&7?-b 
xt DM ASgiMt *»«^Lfc«^««ia^jirr^-f 5 > 

[HI 1 ] SPRAMc05-< 4 -nyy 

m. 

[01 2] SPRAM<7)>J-K^ $y/^if^>f 5>-^ 

m. 

[Hi 3] ^.^-7-«fiE^^r-ri>spRAM^iia<7)i5]s*H. 
[»^o^] 

1 B I U 

2 IFU 

3 MMU 

4 LSU 

5a, 5b, 5c Itfa^-yh 
6a, 6b, 6c FPU 
7 IHfllfgaffi 
2 1 PC-pipe 
2 2 1 CACHE 

2 3 ^^&X-r-£/>^gU 
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3 1 JTLB 

3 2 ITLB 

3 3 DTLB 

4 1 t— ^^r-v -y 



4 2 5PRAM 

44 x^-^^r-V y * 9? 
4 5 SSB 

4 6, 4 7 Ah7A' 7 7r 



[04] 



x 



.5L 



-4 ,,A^u^u — I itlb V- — 



T 
22 



POM* 
BTAC 



-31 { 
33 



i "3 





[07] 



DMA 
WTO 



42 



DMA 



[132] 



2— 



IFU 



10a 



nZ^~D— 10b 



taT^ 
ho c 



10d 



3 =iizn 

SPRAM % tvv * j 



10e 12 



DMA 
7FUX 



BIU 




[06] 



[01 0] 



**J**d,*CLK| 1 I 1 J 1 I 1 _ DMA _CPU DMA 

t f t t ?Pv? 

DMAT^-bT. CPU7*-ta DMA7*M CPU7*** CLK l^l^^l 

Dl| PIPE B I 
SSB<«*D2| 



CPU 



DMA 



CPU 



PIPE A|DMA7**X 
79VX PIPE C 



Tl 



TZ 



T3 



T4 



PIPE BiDMA7*<fe*, PIPE C 
79M* PIPE D 

PIPE Cl XI—* PIPE D 

~~ " 'D3 SS8<oD4 



T5 
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[03] 



[05] 



42- 


$%Zft LSU -4 










MS*') 







DMA r 



9-9, 



SPRAM 



DMAf-* 



42 



41 



(DCACHE) 



V7< 



B1U 



7-* 



44 



(DTAG) 



'J 7 1 fr? K U X 



-12 



II 1] 



*s*9-2*9V99 

CLK 
SPRAM^O 
/fa ^ □ » ^ 



HIE 



ZEE 



SPRAM DMA 5 4 h 94X^9 



CLK 

spraw;-p 

XX 7-9 




SPRAM DMAV —F 9 -4 Z >7 
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t09] 



| SSB 4 -45 [^7^7773-47 

L r 



1 



SPRAM 



DMA 7*—^ 



42 



41 



» Vol. 
CDCACHE) 



*)7 4 fr?-9 



BIU 



[013] 



44 



9-9 
9{f 

(DTAG) 



-12 



42 



SPRAM 



DMA^-^ 



48 

^~ 



BIU 



^49 



-12 



7>VX 



(72) wm n m m 



(72)%B#& 

(72)^0^ #A5>\ 
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